An extended chiral constituent quark approach, which embodies higher Fock five-quark components in the baryons wave-functions, is employed to study the sea quark content of the octet baryons. We report on the probabilities ofū,d ands in the nucleon, Λ, Σ and Ξ baryons, arising from the intrinsic five-quark states in the baryons wave functions. Based on those probabilities, results for meson-nucleon σ -terms; namely σ πN , σ KN and σ ηN , are presented.
Introduction
The pion-nucleon nucleon sigma term, σ πN , can be considered as a test of QCD, where the chiral-symmetry breaking is due to representation of SU (3) × SU (3); see e.g. Refs. [1, 2, 3, 4] and references therein.
A thorough investigation of baryon's structure involves nonpertubative QCD. Moreover, the strange quark component, a purely vacuum polarization effects, plays a crucial role in that realm. In a series of recent papers [5, 6, 7] we have studied contributions from the genuine five-quark components in baryons to various properties of baryons [5, 6] and have determined [7] the probabilities of five-quark components (uū, dd and ss) in ground state octet baryons. In this paper we extend our studies to the meson-nucleon σ -terms.
Our formalism is based on an extended chiral constituent quark model (E χCQM) approach and embodies all possible five-quark mixtures in the octet baryons wave-functions. Using our approach, we put forward predictions on the probabilities of uū, dd and ss in ground state baryons.
The present manuscript is organized in the following way: in section 2, we briefly present the theoretical frame. Numerical results are given in section 3, putting forward predictions for the probabilities of different five-quark configurations in the nucleon, Λ, Σ and Ξ baryons and extract the meson-nucleon σ -terms. Finally, section 4 contains summary and conclusions.
Theoretical frame
In the extended constituent quark model [7] , wave function for a baryon is expressed as
where the first term is the conventional wave function for the baryon with three constituent quarks, and the second term is a sum over all possible higher Fock components with a QQ pair. Here we denote light quark-antiquark pair as QQ ≡(with q ≡ u, d,) and strange quark-antiquark pairs as QQ ≡ ss. Different possible orbital-flavor-spin-color configurations of the four-quark subsystems in the five-quark system are numbered by i; n r and l denote the inner radial and orbital quantum numbers, respectively. The coefficients C in r l in Eq. (2.1) can be related to the coupling between the valence three-quark and the corresponding five-quark components.
where M B is the mass of baryon B, E in r l the energy of the relevant five-quark component, andT a model dependent coupling operator. The matrix elements ofT between the three-and five-quark configurations are derived using a 3 P 0 version for the transition coupling operator
where γ is a dimensionless constant of the model, F 00 i, 5 and C 00 i,5 denote the flavor and color singlet of the quark-antiquark pair Q iQ in the five-quark system, and C OFSC is an operator to calculate the orbital-flavor-spin-color overlap between the residual three-quark configuration in the five-quark system and the valence three quark system.
The derived matrix elements T for the 34 five-quark configurations show that only 17 configurations, corresponding to the orbital quantum number l = 1 and radial quantum number n r = 0, survive and matrix elements T for all other ones vanish.
The probability of the sea quark in each baryon B reads
with the normalization factor
Notice that in Eq. (2.5) the first term is due to the valence three-quark states, while the second term comes from the five-quark mixtures. Sigma terms are in general expressed via the strangeness fraction y N and the non-singlet componentσ defined as
Then, the σ -terms read as follows: 
Results and discussion
In Table (1) our results for probabilities (Eq. 2.4) of(q ≡ u, d) and ss are given for each of the 17, non-vanishing, five-quark configurations. Then, predictions of our model for the sea content of the octet baryons, in particle basis, are reported in Table ( 2). Notice small discrepancies between the values in the above Tables and those in Tables (VI) and (VII) in our recent paper [7] , due to a misprint with respect to the i=12 configuration numbers. The only significant change concrns the dd component in Ξ • , the probability of which increases from 12.1% to 13.8%.
Finally, using Eqs. (2.6)-(2.8), we extract values for the meson-nucleon σ -terms; namely, σ πN , σ KN and σ ηN (Table (3)). The pion-nucleon σ -term is the most studied one and the often quoted value was reported in Ref. [8] : σ πN =45±8 MeV, which was obtained from πN data analysis with taking into account the current algebra result generated by the quark masses. As it can be inferred from Table ( 3), various results reported in literature agree with the canonical value within 2σ , and our result falls at the lower band within 1σ . In Table ( 3) results from other authors are also shown, coming from Chiral Constituent Quark Models (χCQM) [10] , Perturbative Chiral Constituent Quark (P χCQ) [11] , Lattice QCD (LQCD) [2, 3, 4] , and Chiral Perturbation Theory (χPT ) [12] . [12] χPT 43±5 Alarcon et al. [12] χPT 59±7
Our result for σ πN is close enough to all other predictions, except in the case of a recent χPT approach [12] , where two different partial wave analysis (PWA) lead to: 43±5 MeV and 59±7 MeV; only the former being compatible with ours. It is worth noting that the smaller value is obtained using the PWA of the Karlsruhe-Helsinki group [13] and the larger one via a more recent PWA provided by SAID [14] .
In Ref. [10] it is reported that non-relativistic quark model underestimates all three mesonnucleon σ -terms, and χCQM under exact SU (3) symmetry overestimates them. Actually, taking into account the SU (3) symmetry breaking, results come out very close to those found within the present work. That is also the case for the extracted σ KN and σ ηN .
Results from a PχCQ [11] lead to σ -terms, all three in disagreement with our findings. For σ KN , our result is compatible with those reported in Refs. [4, 10] . Finally, lattice QCD calculations [2, 3, 4] are producing results mainly for σ πN , with including strangeness content of the baryons and find strange σ -term to be in the range 20 -50 MeV, though with rather large uncertainties [4] . For σ πN , LQCD approaches favor values significantly smaller than those obtained via dispersion relations, using the SAID πN phase-shift analysis [15] , and giving [16] σ πN =81±6.
